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(54) Air conditioner 

(57) The air conditioner comprises heat transfer me- 
dium temperature adjusting device 1 for adjusting the 
temperature of a heat transfer medium, an absorption 
chiller 5 having as a heat source the heat transfer me- 
dium supplied from the heat transfer medium tempera- 
ture adjusting device 1 via a heat transfer medium line 
7a through which the heat transfer medium conducts, a 
valve 9a provided in the heat transfer medium line 7a, 
a by-pass line 11a branching off from the valve 9a, and 
an indoor unit 19 supplied with a refrigerant from the 



absorption chiller 5 or the heat transfer medium from the 
heat transfer medium temperature adjusting device 1 
via the by-pass line 1 1 a. Thereby, at the time of heating, 
the valve is switched to allow the heat transfer medium 
to pass through the by-pass line 11, so that the heat 
transfer medium can be directly supplied via the by-pass 
line 11 to the indoor unit 19. Hence, in the heating op- 
eration, the devices such as pumps involving the oper- 
ation of the absorption chiller 5 can be stopped : so that 
the air conditioner can be improved in the energy saving. 
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Description 

[0001] The present invention relates to an air condi- 
tioner comprising an absorption chiller, and more partic- 
ularly to an air conditioner comprising an absorption 
chiller of heat transfer medium drive type. 
[0002] Intheairconditionercomprising the absorption 
chiller of heat transfer medium drive type that is driven 
by a heat transfer medium for driving which is heated, 
the cooling is performed by supplying a refrigerant 
cooled by activation of the absorption chillerto an indoor 
unit. On one hand, at the time of heating, the absorption 
chiller is driven by the use of exhaust heat source such 
as a hot water (entering a heat source from outside) to 
heat the heat transfer medium for heating that is sup- 
plied to the indoor unit, or a heat exchanger for heating, 
provided separately from the absorption chiller, is em- 
ployed to heat the heat transfer medium for heating that 
is supplied to the indoor unit owing to heating of the heat 
transfer medium for driving. 

[0003] Generally, there is a demand for improving the 
energy saving of the air conditioner. For this demand, 
the present inventors have contemplated that the ener- 
gy saving of the air conditioner can be improved by uti- 
lizing effectively the heat energy of heat transfer medi- 
um in a heating operation of the air conditioner, and fur- 
ther suppressing the consumption of energy associated 
with the activation of the heat exchanger for heating or 
the absorption chiller. That is, the present inventors 
have contemplated that a heat transfer medium ob- 
tained from an exhaust heat source is supplied directly 
to the indoor unit to perform heating, whereby it is un- 
necessary to provide the heat exchanger for heating, 
and the activation of the absorption chiller or the units 
involving the operation of the absorption chiller is 
stopped when heating, whereby the energy consump- 
tion associated with the activation of the heat exchanger 
for heating or the absorption chiller is suppressed to im- 
prove the energy saving. 

[0004] However, in the case where the heat transfer 
medium that is heated is supplied directly to the indoor 
unit, if the blow-off temperature of hot air from the indoor 
unit gets too high at the time of heating, due to the tem- 
peratures of the heat transfer medium, the temperature 
distribution in the room is difficult to become uniform, 
resulting in poor amenity in some cases. Also, if the tem- 
perature of heat transfer medium exceeds the heat re- 
sisting temperatures of the indoor unit or the control 
valve, there are some instances that the operation of the 
air conditioner may be hindered. Therefore, it is required 
that the temperature of heat transfer medium falls below 
the heat resisting temperatures of the system or units, 
and further the temperature is adjusted so that the tem- 
perature distribution within the room is likely to be uni- 
form. On the other hand, when a refrigerant supplied to 
the indoor unit is cooled by the absorption chiller at the 
time of cooling, there are some instance that the absorp- 
tion chiller can be never or less efficiently driven at the 



temperatures required for the time of heating. Accord- 
ingly, it is required that the temperature of heat transfer 
medium supplied to the absorption chiller at the time of 
cooling may be higher than at the time of heating. In this 

5 way, because the temperatures of heat transfer medium 
are different depending on whether the cooling or heat- 
ing, there is the problem with the conventional air con- 
ditioner comprising the absorption chiller of heattransfer 
medium drive type that simply changing the pipes may 

10 result in the poor amenity within the room, the impeded 
operation of the air conditioner, or the lower cooling or 
heating efficiency, depending on the temperature of 
heat transfer medium, when heating. 
[0005] It is an object of the present invention to irn- 

15 prove the energy saving of an air conditioner. 

[0006] An air conditioner of the present invention 
comprises heat transfer medium temperature adjusting 
means for adjusting the temperature of a heat transfer 
medium, an absorption chiller having as a heat source 

20 the heat transfer medium supplied from the heattransfer 
medium temperature adjusting means via a heat trans- 
fer medium line through which the heattransfer medium 
passes, a valve provided in the heat transfer medium 
line, a by-pass line branching off from the valve s and an 

25 indoor unit supplied with a refrigerant from the absorp- 
tion chiller or the heat transfer medium from the heat 
transfer medium temperature adjusting means via the 
by-pass line. 

[0007] Further, the heat transfer medium temperature 
30 adjusting means stops the heating of heat transfer me- 
dium at the highest temperature in a first temperature 
range, and starts the heating of heat transfer medium at 
the lowest temperature in the first temperature range, 
when the heat transfer medium passes through the ab- 
35 sorption chiller, or stops the heating of heat transfer me- 
dium at the highest temperature in a second tempera- 
ture range that is lower than the first temperature range, 
and starts the heating of heat transfer medium at the 
lowest temperature in the second temperature range 
40 when the heat transfer medium passes through the by- 
pass line. 

[0008] Also, the heat transfer medium temperature 
adjusting means comprises an exhaust heat recovery 
unit for recovering an exhaust heat from an exhaust heat 

45 source into the heat transfer medium, a temperature 
sensor for sensing the temperature of heat transfer me- 
dium, and a control unit for controlling at least the ex- 
haust heat recovery unit and the temperature sensor. 
Further, when the heat transfer medium passes through 

so the absorption chiller, the control unit stops the exhaust 
heat recovery unit to recover the exhaust heat into the 
heat transfer medium, if the temperature sensor senses 
the highest temperature in a first temperature range, 
and starts the exhaust heat recovery unit to recover the 

55 exhaust heat into the heat transfer medium, if the tem- 
perature sensor senses the lowest temperature in the 
first temperature range, or when the heat transfer me- 
dium passes through the by-pass line, the control unit 
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stops the exhaust heat recovery unit to recover the ex- 
haust heat into the heat transfer medium, if the temper- 
ature sensor senses the highest temperature in a sec- 
ond temperature range that is lower than the first tem- 
perature range, and starts the exhaust heat recovery 
unit to recover the exhaust heat into the heat transfer 
medium, if the temperature sensor senses the lowest 
temperature in the second temperature range. 
[0009] With such a constitution, at the time of heating, 
the valve is switched to allow the heat transfer medium 
to pass through the by-pass line, so that the heat trans- 
fer medium is supplied from the heat transfer medium 
temperature adjusting means via the by-pass line to the 
indoor unit. Hence, the heating operation can be per- 
formed by directly supplying the heat transfer medium 
to the indoor unit. In other words, in the heating opera- 
tion, the activation of the absorption chiller or the devic- 
es involving the operation of the absorption chiller can 
be stopped, thereby reducing the consumption of ener- 
gy used in the operation of the air conditioner. And the 
heat transfer medium temperature adjusting means can 
adjust the temperature of heat transfer medium to be 
higher when the heat transfer medium passes through 
the absorption chiller than when the heat transfer medi- 
um passes through the by-pass line. That is, since the 
temperature of heat transfer medium is controlled to be 
higher at the time of cooling than at the time of heating, 
it is unlikely that the poor amenity within the room at the 
time of heating, the impeded operation of the air condi- 
tioner, or the lower cooling or heating efficiency may oc- 
cur. Accordingly, the air conditioner can be improved in 
the energy saving, 

[0010] By the way, there are some instances that the 
temperature of exhaust heat from the exhaust heat 
source is too low to enable the heat transfer medium to 
effect the cooling or heating operation at full efficiency. 
In such instances, the conventional air conditioner stops 
the heat exchange from the exhaust heat source into 
the heat transfer source, and employs an auxiliary heat- 
er to heat the heat transfer medium. However, in this 
conventional air conditioner, the energy saving can not 
be fully attained because the heat from the exhaust heat 
source can not be effectively utilized. 
[001 1 ] On the other hand, an air conditioner of the in- 
vention comprises heat transfer medium temperature 
adjusting means having an auxiliary heater and a control 
unit for controlling the operation of this auxiliary heater. 
Further, when the heat transfer medium passes through 
the absorption chiller, the control unit stops the auxiliary 
heater to heat the heat transfer medium, if the temper- 
ature sensor senses the highest temperature in a third 
temperature range that is lower than the highest tem- 
perature in the first temperature range, and starts the 
auxiliary heater to heat the heat transfer medium at the 
lowest temperature in the third temperature range, if the 
temperature sensor senses the lowest temperature in 
the first temperature range, or when the heat transfer 
medium passes through the by-pass line, the control 



unit stops the auxiliary heater to heat the heat transfer 
medium, if the temperature sensor senses the highest 
temperature in a fourth temperature range that is lower 
than the highest temperature in the second temperature 

5 range, and starts the auxiliary heater to heat the heat 
transfer medium, if the temperature sensor senses the 
lowest temperature in the fourth temperature range. 
[0012] With such a constitution, the auxiliary heater 
heats the heat transfer medium in a state where the ex- 

10 haust heat from the exhaust heat source is recovered 
into the heat transfer medium, and stops the heating of 
heat transfer medium at a temperature below the tem- 
perature range of the exhaust heat recovery that is start- 
ed or stopped. Therefore, the heat transfer medium re- 

15 covers the exhaust heat except when the abnormally 
high temperature condition occurs to stop the exhaust 
heat recovery, and the auxiliary heater heats the heat 
transfer medium to supplement for insufficient heat with 
the exhaust heat recovery. Accordingly, in the case of 

20 employing the auxiliary heater, the exhaust heat ob- 
tained from the exhaust heat source can be effectively 
utilized by suppressing the energy consumption of the 
auxiliary heater as much as possible, whereby the en- 
ergy saving of the air conditioner can be improved. 

25 [0013] Also, if the temperature sensor and the control 
unit are employed to detect overheating of heat transfer 
medium, one temperature sensor can be utilized for 
both the control of the temperature of heat transfer me- 
dium and the detection of abnormal overheat, whereby 

30 there is the advantage that the number of temperature 
sensors can be reduced. 

BRIEF DESCRIPTION OF DRAWINGS 

35 [0014] 

Fig. 1 is a diagram showing a schematic configura- 
tion and the operation of an air conditioner in one 
embodiment of the present invention. 
40 Fig. 2 is a diagram showing the operation of an ex- 
haust heat recovery unit and an auxiliary heater 
when cooling. 

Fig. 3 is a diagram showing the operation of the ex- 
haust heat recovery unit and the auxiliary heater 
45 when heating. 

[0015] One embodiment of an air conditioner to which 
the present invention is applied will be described below 
with reference to Figs. 1 to3. Fig. 1 is a diagram showing 

so a schematic constitution and the operation of theaircon- 
ditioner according to the invention. Fig. 2 is a diagram 
showing the operation of an exhaust heat recovery unit 
and an auxiliary heater when cooling. Fig. 3 is a diagram 
showing the operation of the exhaust heat recovery unit 

55 and the auxiliary heater when heating. This embodiment 
will be described below in connection with an instance 
in which an engine is an exhaust heat source, and the 
heat transfer medium is heated by this exhaust heat. 
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[0016] The air conditioner of this embodiment com- 
prises an exhaust heat recovery unit 1 , an auxiliary boil- 
ers, an absorption chiller 5, a heat transfer medium line 
9, three way valves 9a, 9b, a by-pass line 11 , a heat 
transfer medium temperature sensor 13, a control unit 
15, a chilled and hot water line 17, and an indoor unit 
19, as shown in Fig. 1 . The exhaust heat recovery unit 
1 recovers a heat of exhaust gas supplied via the ex- 
haust gas line 23 from the engine that is an exhaust heat 
source into the water that is the heat transfer medium 
conducting through the heat transfer medium line 7 with 
a heat exchanger 25. The exhaust heat recovery unit 1 
is internally equipped with a flow passage switching 
mechanism, not shown, for switching the flow passage 
through which the exhaust gas flows. This flow passage 
switching mechanism switches the flow of exhaust gas 
in a direction toward an exhaust air line 29 or a heat 
exchanger direction 25. excess exhaust heat being dis- 
charged through the exhaust air line 29. The auxiliary 
boiler 3 is provided with a heat transfer medium line 7a 
through which heat transfer medium conducts from the 
exhaust heat recovery unit 1 to the absorption chiller 5. 
The auxiliary boiler 3 is equipped with a burner 31 to 
heat the heat transfer medium by burning. 
[001 7] The absorption chiller 5 is the heat transfer me- 
dium drive type having a regenerator for heating a lean 
solution with the heat of heat transfer medium. The ab- 
sorption chiller 5 is equipped with a cooling tower 35 for 
cooling the cooling water circulating through a cooling 
water line 33. The heat transfer medium line 7 consists 
of a heat transfer medium line 7a for conducting the heat 
transfer medium from the exhaust heat recovery unit 1 
via the auxiliary boiler 3 to the absorption chiller 5, and 
a heat transfer medium line 7b for conducting the heat 
transfer medium from the absorption chiller 5 to the ex- 
haust heat recovery unit 1 , the heat transfer medium line 
7a having a heat transfer medium pump 37 to circulate 
the heat transfer medium between the exhaust heat re- 
covery unit 1 and the absorption chiller 5, as previously 
described. The chilled and hot water line 17 consists of 
a chilled and hot water line 1 7a forconducting the chilled 
water that is the refrigerant from the absorption chiller 5 
to the indoor unit 19, or the hot water that is the heat 
transfer medium from the by-pass line 11 , and a chilled 
and hot water line 1 7 for conducting the chilled water or 
hot water from the indoor unit 1 9 to the absorption chiller 
5, the chilled and hot water line 1 7b having a chilled wa- 
ter pump 39 

[0018] The by-pass line 11 consists of a by-pass line 
11a for passing the heat transfer medium conducting 
through the heat transfer medium line 7a to the chilled 
and hot water line 1 7a and a by-pass line 11b for passing 
the heat transfer medium conducting through the chilled 
and hot water line 1 7b to the heat transfer medium line 
7b. The by-pass line 1 1 a branches from the heat transfer 
medium line 7a via a three way valve 9a provided be- 
tween the auxiliary boiler 3 of the heat transfer medium 
line 7a and the absorption chiller 5 and joins into the 
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heat transfer medium line 7b. 

[0019] Thecontrol unit 15 is electrically connected via 
a wiring 51 to a power box 41 , an auxiliary boiler control 
unit 43, a cooling or heating change-over switch 45, a 

5 flow passage switching mechanism of the exhaust heat 
recovery unit 1 , an indoor unit control unit 47 for control- 
ling the operation of the indoor unit 19, and the heat 
transfer medium temperature sensor 13 installed be- 
tween the auxiliary boiler 3 of the heat transfer medium 

10 line 7 and the three way valve 9a. The power box 41 is 
electrically connected via a wiring 55 to a heat transfer 
medium pump 37 provided in the heat transfer medium 
line 7a, two three way valves 9a, 9b, a chilled water 
pump 39 provided in the chilled and hot water line 1 7b, 

15 a cooling fan, not shown, in the cooling tower 35, and a 
cooling water pump 53 provided in the cooling water line 
33. 

[0020] The control unit 15 has a malfunction detection 
feature, in which if the temperature of heat transfer me- 

20 dium sensed by the heat transfer medium temperature 
sensor 13 is a set malfunction detection temperature, a 
warning is issued to inform the user of a malfunction, 
and the burner 31 of the auxiliary boiler 3 is forcedly 
stopped to enable the flow passage switching mecha- 

25 nism to switch the exhaust heat recovery unit 1 to pass 
the exhaust gas to the exhaust air line 29 to expel the 
exhaust gas, and stop heating the heat transfer medium. 
[0021] The auxiliary boiler control unit 43 is electrical- 
ly connected via a wiring 61 to the burner 31 of the aux- 

30 iiiary boiler 3. In this embodiment, the control unit 15 
issues an instruction signal, and the power box 41 
switches the devices electrically connected to the power 
box 41 in accordance with this instruction signal. Also, 
in this embodiment, the control unit 15, the power box 

35 41 and the auxiliary boiler control unit 43 are separately 
constructed, but may be made integrally as the control 
unit. An indoor unit control unit 47 controls the operation 
of a control valve 65 for controlling the switching of 
whether or not to conduct the hot water that is the chilled 

40 water or heated heat transfer medium into the indoor 
unit 1 9 in accordance with a signal from the control unit 
15. 

[0022] In the air conditioner as above constituted, if 
there is a demand for air conditioning, and the cooling 

45 operation is selected by an operation change-over 
switch 45, the control unit 1 5 controls the power box 41 
to switch two three way valves 9a, 9b so that the heat 
transfer medium and the chilled water may circulate 
through the absorption chiller 5, the heat transfer medi- 

50 um line 11 and the chilled and hot water line 17. And the 
heat transfer medium pump 37 provided in the heat 
transfer medium line 7a, the chilled water pump 39 pro- 
vided in the chilled and hot water line 17b, the cooling 
fan, not shown, of the cooling tower 35, and the cooling 

55 water pump 53 provided in the cooling water line 33 are 
activated. Thereby, the heat transfer medium conduct- 
ing through the heat transfer medium line 11 recovers 
the exhaust heat from an engine 21 by means of the 
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exhaust heat recovery unit 1 . With a heat of heat transfer 
medium applied by the exhaust heat recovery unit 1 , the 
absorption chiller 5 cools the water that is refrigerant 
conducting through the chilled and hot water line 1 7. The 
chilled water cooled by this absorption chiller 5 conducts 
into the indoor unit 19, so that a cold blast is delivered 
from the indoor unit 19. 

[0023] In such cooling operation, in order that the ab- 
sorption chiller 5 cools the water efficiently, and to pre- 
vent the temperature of heat transfer medium from drop- 
ping too excessively to drive the absorption chiller 5, the 
temperature of heat transfer medium must be main- 
tained within a predetermined range. Therefore, the 
control unit 15 controls the flow passage switching 
mechanism of the exhaust heat recovery unit 1 , and fur- 
ther the operation of the auxiliary boiler 3 via the auxil- 
iary boiler control unit 43. When cooling, the control unit 
15 controls the flow passage switch mechanism in a 
temperature range from T1 to T2, as shown in Fig. 2. 
Herein, it is supposed that T1 is higher than T2. That is, 
the control unit 15 controls the flow passage switching 
mechanism to be switched so that the exhaust gas from 
the engine 21 may flow into the exhaust air line 29, 
thereby flowing the exhaust gas into the exhaust air line 
29, and stops the recovery of exhaust heat, if the tem- 
perature sensed by the heat transfer medium tempera- 
ture sensor 13 reaches T1 . In other words, the exhaust 
heat recovery by the exhaust heat recovery unit 1 is 
turned off. Thereby, the heating of heat transfer medium 
is stopped. If the heating of heat transfer medium is 
stopped, the temperature of heat transfer medium drops 
down, and the temperature sensed by the heat transfer 
medium temperature sensor 13 reaches T2, the control 
unit 15 controls the flow passage switch mechanism to 
be switched so that the exhaust gas from the engine 21 
may be flowed into the heat exchanger 25, thereby flow- 
ing the exhaust gas into the heat exchanger 25, and 
starts the exhaust heat recovery. In other words, the ex- 
haust heat recovery by the exhaust heat recovery unit 
1 is turned on. Thereby, the heating of heat transfer me- 
dium is started. 

[0024] At this time, if the temperature of exhaust gas 
from the engine 21 is so low that the heat transfer me- 
dium can not retain a sufficient temperature, and the 
temperature of heat transfer medium drops, the control 
unit 1 5 controls the auxiliary boiler control unit 43 to turn 
on or off the burner 31 of the auxiliary boiler 3 in a tem- 
perature range from T3 to T4. At this time, if the temper- 
ature sensed by the heat transfer medium temperature 
sensor 13 reaches T4, the burner 31 is turned on, and 
the heating of heat transfer medium is started. If the tem- 
perature of heat transfer medium rises owing to heating 
of heat transfer medium by the burner 31 , and the tem- 
perature sensed by the heat transfer medium tempera- 
ture sensor 13 reaches T3, the burner 31 is turned off, 
and the heating of heat transfer medium is stopped. At 
this time, if the temperature is T2 or below, the flow pas- 
sage switch mechanism of the exhaust heat recovery 
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* unit 1 switches the exhaust gas from the engine 21 to 
flow into the heat exchanger 25, in which the exhaust 
heat recovery unit 1 effects the exhaust heat recovery 
from the engine 21 into the heat transfer medium. Ac- 

5 cordingly, the auxiliary boiler 3 operates to supplement 
for insufficient quantity of heat to elevate the tempera- 
ture of heat transfer medium above T3. 
[0025] On the other hand, if there is a demand for air 
conditioning, and the heating operation is selected by 

10 the operation change-over switch 45, the control unit 1 5 
controls the power box 41 to switch two three way valves 
9a, 9b so that the heat transfer medium conducting 
through the heat transfer medium line 7 may flow 
through the by-pass line 1 1 into the chilled and hot water 

15 line 1 7. And the control unit 15 activates the heat trans- 
fer medium pump 37 alone provided in the heat transfer 
medium line 7b, and stops the chilled water pump 39 
provided in the chilled and hot water line 1 7a, the cooling 
fan, not shown, of the cooling tower 35, and the cooling 

20 water pump 53 provided in the cooling water line 33. 
Thereby, the heat transfer medium is not supplied into 
the absorption chiller 5, and circulates via the by-pass 
line 11 between the exhaust heat recovery unit 1 and 
the indoor unit 19. The heat transfer medium conducts 

25 into the indoor unit 19, so that a hot air is blown off from 
the indoor unit 19. 

[0026] In such heating operation, if the temperature 
of heat transfer medium is too high, the blow-off temper- 
ature from the indoor unit 1 9 becomes too high, resulting 

30 jn the phenomenon that the temperature distribution 
within the room is difficult to be uniform, and the amenity 
may be worse. Also, there are some instances that the 
heat resisting temperature of the air conditioner 19 or 
the control valve 65 is exceeded, impeding the operation 

35 of the air conditioner. Therefore, the control unit 1 5 con- 
trols the flow passage switch mechanism of the exhaust 
heat recovery unit 1 and the operation of the auxiliary 
boiler 3 via the auxiliary boiler control unit 43. When 
heating, the control unit 15 controls the flow passage 

40 switch mechanism in a temperature range from T5 to 
T6, as shown in Fig. 3. At this time, it is supposed that 
T4 is higher than T5, and T5 is higher than T6. 
[0027] That is, the control unit 15 controls the flow 
passage switching mechanism to be switched so that 

45 the exhaust gas from the engine 21 may flow into the 
exhaust air line 29, thereby flowing the exhaust gas from 
the engine 21 into the exhaust air line 29, and stops the 
recovery of exhaust heat, if the temperature sensed by 
the heat transfer medium temperature sensor 1 3 reach- 

50 es T5. Thereby, the heating of heat transfer medium is 
stopped. If the heating of heat transfer medium is 
stopped, the temperature of heat transfer medium drops 
down, and the temperature sensed by the heat transfer 
medium temperature sensor 13 reaches T6, the control 

55 unit 1 5 controls the flow passage switch mechanism to 
be switched so that the exhaust gas from the engine 21 
may be flowed into the heat exchanger 25, thereby flow- 
ing the exhaust gas into the heat exchanger 25, and 
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starts the exhaust heat recovery. Thereby, the heating 
of heat transfer medium is started. 
[0028] At this time, if the temperature of exhaust gas 
from the engine 21 is so low that the heat transfer me- 
dium can not retain a sufficient temperature, and the 
temperature of heat transfer medium drops, the control 
unit 15 controls the auxiliary boiler control unit 43 to turn 
on or off the burner 31 of the auxiliary boiler 3 in a tem- 
perature range from T7 to T8. At this time, it is supposed 
that T5 is higher than T7, and T6 is higher than T8. If 
the temperature of heat transfer medium drops and the 
temperature sensed by the heat transfer medium tem- 
perature sensor 13 reaches T8, the control unit 15 con- 
trols the burner 31 to be turned on, and the heating of 
heat transfer medium is started. If the temperature of 
heat transfer medium rises owing to heating of heat 
transfer medium by the burner 31 , and the temperature 
sensed by the heat transfer medium temperature sensor 
1 3 reaches T7, the burner 31 is turned off, and the heat- 
ing of heat transfer medium is stopped. 
[0029] At this time, if the temperature is T6 or below, 
the flow passage switch mechanism of the exhaust heat 
recovery unit 1 switches the exhaust gas from the en- 
gine 21 to flow into the heat exchanger 25 at any time, 
whereby the exhaust heat recovery unit 1 effects the ex- 
haust heat recovery from the engine 21 . Accordingly, 
when heating, the auxiliary boiler 3 also operates to sup- 
plement for insufficient quantity of heat to elevate the 
temperature of heat transfer medium above T8. In this 
way, the flow passage switch mechanism and the aux- 
iliary boiler3 are controlled in a lower temperature range 
when heating than when cooling. That is, heat transfer 
medium temperature adjusting means consisting of the 
exhaust heat recovery unit 1 , the auxiliary boiler 3 and 
the control unit 1 5 adjusts the temperature of heat trans- 
fer medium to be higher when the heat transfer medium 
conducts into the absorption chiller 5 than when the heat 
transfer medium conducts into the by-pass line 11 . 
[0030] In this embodiment, the temperature range 
from T1 to T2 is controlled to be higher than the temper- 
ature range from T3 to T4, as shown in Figs. 2 and 3, 
but if T1 is higher than T3 and T2 is higher than T4, the 
temperature range from T1 to T2 and the temperature 
range from T3 to T4 can be set such that the tempera- 
tu re range from T1 to T2 and the temperatu re range from 
T4 to T5 may overlap. Similarly, in this embodiment, the 
temperature range from T5 to T6 is controlled to be high- 
er than the temperature range from T7 to T8, but if T5 
is higher than T7 and T6 is higher than T8, the temper- 
ature range from T5 to T6 and the temperature range 
from T7 to T8 can be set such that the temperature 
range from T5 to T6 and the temperature range from T7 
to T8 may overlap. 

[0031] In this way, in the air conditioner of this embod- 
iment, the heating operation can be performed by direct- 
ly supplying the heat transfer medium to the indoor unit 
19 by switching the three way valves 9a, 9b such that 
the heat transfer medium passes through the by-pass 
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fine 1 1 at the time of heating. In other words, in the heat- 
ing operation, the absorption chiller 5 or the devices in- 
volving the operation of the absorption chiller 5, for ex- 
ample, the chilled water pump 39 and the cooling pump 
5 53, can be stopped. And the temperature of heat trans- 
fer medium is controlled by the heat transfer medium 
adjusting means, including the exhaust heat recovery 
unit 1 , the heat transfer medium temperature sensor 13 
and the control unit 15 so that the temperature of heat 
10 transfer medium at the time of cooling may be higher 
than that at the time of heating. Therefore, it is possible 
to avoid the lower amenity within the room when heat- 
ing, the impeded operation of the air conditioner, or the 
lower cooling or heating efficiency that may result. Ac- 
's cordingly, the energy saving of the air conditioner can 
be improved. 

[0032] Further, the air conditioner of this embodiment 
has an auxiliary boiler as the heat transfer medium tem- 
perature adjusting means. If the temperature of heat 
20 transfer medium is lower than a desired temperature, 
the burner 31 of the auxiliary boiler 3 is turned on or off 
in a state where the flow passage switching mechanism 
of the exhaust heat recovery unit 1 switches the exhaust 
gas from the engine 21 to flow into the heat exchanger 
25 25, that is, a state where the exhaust heat recovery into 
the heat transfer medium occurs. Therefore, in order to 
set the heat transfer medium at a desired temperature, 
the auxiliary boiler 3 supplements for a quantity of heat 
that is short by the exhaust heat recovery alone, where- 
to by the exhaust heat can be efficiently utilized, and the 
energy saving can be improved. However, in the case 
where the exhaust heat source has always sufficient 
quantity of heat, the auxiliary boiler 3 may not be pro- 
vided. Also, in this embodiment, the auxiliary boiler 3 is 
35 provided as the auxiliary heater, but various auxiliary 
heaters for heating the heat transfer medium by heater 
or heat exchange as the auxiliary heater may be em- 
ployed. 

[0033] Also, in this embodiment, the control unit 15 

40 controls the flow passage switching mechanism of the 
exhaust heat recovery unit 1 in accordance with thetem- 
perature sensed by the heat transfer medium tempera- 
ture sensor 1 3, but the control unit of the flow passage 
switching mechanism or the heat transfer medium sen- 

45 sor may be provided within the exhaust heat recovery 
unit 1 , to control the flow passage switching mechanism 
by receiving an operation instruction signal for identify- 
ing the cooling operation or heating operation from the 
control unit 15. Further in this embodiment, the water is 

so employed as the heat transfer medium or refrigerant, but 
the heat transfer medium or refrigerant is not limited to 
the water, but various fluids may be employed. 
[0034] Also, in this embodiment, the exhaust heat re- 
covery unit 1 having the flow passage switching mech- 

55 anism is employed as the heat transfer medium temper- 
ature adjusting means, but the heat transfer medium 
temperature adjusting means may be constituted in var- 
ious ways so far as the temperature of heat transfer me- 
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dium can be adjusted. For example, the exhaust heat 
recovery unit is not the heat transfer medium tempera- 
ture adjusting means, but the heat transfer medium line 
7a may be equipped with a device for radiating the heat 
of heat transfer medium to the atmosphere to adjust the 
temperature of heat transfer medium. 
[0035] In this embodiment, the air conditioner with the 
indoor unit 19 in which the exhaust heat is recovered 
from the exhaust gas from the engine 21 is exemplified. 
However, the present invention is not limited to the 
above embodiment, but may be applied to various air 
conditioners, for example, air conditioners employing 
various exhaust heat sources and having various indoor 
units. As the exhaust heat source, various exhaust 
heats from the fuel cell, industrial exhaust heat, geother- 
mal sources, or hot spring can be utilized. Moreover, the 
exhaust heat is not limited to the exhaust gas, but may 
be recovered from the cooling water for the engine, for 
example. 

[0036] With the present invention, the energy saving 
of the air conditioner can be improved. 
[0037] In this embodiment, the water is used for the 
temperature transfer medium such as a refrigerant or a 
heat transfer medium. The present invention is not lim- 
ited by this embodiment. 

[0038] Although the present invention has been 
shown and described with reference to particular em- 
bodiments, various changes and modifications as ap- 
parent to those skilled in the art can be made without 
departing from the true scope and spirit of the invention 
as defined in the claims. 



Claims 

1 . An air conditioner comprising: 

heat transfer medium temperature adjusting 
means for adjusting the temperature of a heat 
transfer medium; 

an absorption chiller having a heat source de- 
fined by said heat transfer medium supplied 
from said heat transfer medium temperature 
adjusting means via a heat transfer medium 
line through which said heat transfer medium 
conducts; 

a valve provided in said heat transfer medium 
line; 

a by-pass line branching off from said valve; 
and 

an indoor unit supplied with one of a refrigerant 
from said absorption chiller and said heat trans- 
fer medium from said heat transfer medium 
temperature adjusting means via said by-pass 
line. 

2. An air conditioner as claimed in claim 1 , wherein 
when said heat transfer medium passes through 
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said absorption chiller, said heat transfer medium 
temperature adjusting means stops the heating of 
said heat transfer medium at the highest tempera- 
ture in a first temperature range and starts the heat- 
ing of said heat transfer medium at the lowest tem- 
perature, and 

wherein when said heat transfer medium 
passes through said by-pass line, said heat transfer 
medium temperature adjusting means stops the 
heating of said heat transfer medium at the highest 
temperature in a second temperature range that is 
lower than the first temperature range for the tem- 
perature of said heat transfer medium and starts the 
heating of said heat transfer medium at the lowest 
temperature in the second temperature range, 

3. An air conditioner as claimed in claim 1 , wherein 
said heat transfer medium temperature adjusting 
means includes: 

an exhaust heat recovery unit for recovering ex- 
haust heat from an exhaust heat source; 
a temperature sensor for sensing the tempera- 
ture of said heat transfer medium; and 
a control unit for controlling at least said ex- 
haust heat recovery unit and said temperature 
sensor. 

4. The air conditioner according to claim 3, wherein 
when said heat transfer medium passes through 
said absorption chiller, said control unit stops said 
exhaust heat recovery unit to recover the exhaust 
heat into said heat transfer medium if said temper- 
ature sensor senses the highest temperature in the 
first temperature range, and the control unit starts 
said exhaust heat recovery unit to recover the ex- 
haust heat into said heat transfer medium if said 
temperature sensor senses the lowest tempera- 
ture, and 

wherein when said heat transfer medium 
passes through said by-pass line, said control unit 
stops said exhaust heat recovery unit to recover the 
exhaust heat into said heat transfer medium if said 
temperature sensor senses the highest tempera- 
ture in the second temperature range that is lower 
than the first temperature range, and the control unit 
starts said exhaust heat recovery unit to recoverthe 
exhaust heat into said heat transfer medium if said 
temperature sensor senses the lowest temperature 
in the second temperature range. 

The air conditioner according to claim 3, wherein 
said heat transfer medium temperature adjusting 
means includes: 

an auxiliary heater; and 

an auxiliary control unit for controlling the oper- 
ation of said auxiliary heater. 
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6. The air conditioner according to claim 5, wherein 
when said heat transfer medium passes through 
said absorption chiller, said auxiliary control unit 
stops said auxiliary heater to heat said heat transfer 
medium if said temperature sensor senses the high- s 
est temperature in a third temperature range that is 
lower than the highest temperature in said first tem- 
perature range, and said auxiliary control unit starts 
said auxiliary heater to heat said heat transfer me- 
dium if said temperature sensor senses the lowest 10 
temperature in the third temperature range, and 

wherein when said heat transfer medium 
passes through said by-pass line, said auxiliary 
control unit stops said auxiliary heater to heat said 
heat transfer medium if said temperature sensor is 
senses the highest temperature in a fourth temper- 
ature range that is lower than the highest tempera- 
ture in said second temperature range, and said 
auxiliary control unit starts said auxiliary heater to 
heat said heat transfer medium if said temperature 20 
sensor senses the lowest temperature in the fourth 
temperature range. 

7. The air conditioner according to claim 4, wherein 
said heat transfer medium temperature adjusting 25 
means includes: 



' 10. The air conditioner according to claim 9, wherein 
when said heat transfer medium passes through 
said absorption chiller, said control unit stops said 
auxiliary heater to heat said heat transfer medium 
if said temperature sensor senses the highest tem- 
perature in a third temperature range that is lower 
than the highest temperature in said first tempera- 
ture range, and said control unit starts said auxiliary 
heater to heat said heat transfer medium if said tem- 
perature sensor senses the lowest temperature in 
the third temperature range, and 

wherein when said heat transfer medium 
passes through said by-pass fine, said control unit 
stops said auxiliary heater to heat said heat transfer 
medium if said temperature sensor senses the high- 
est temperature in a fourth temperature range that 
is lowerthan the highest temperature in saidsecond 
temperature range, and said control unit starts said 
auxiliary heater to heat said heat transfer medium 
if said temperature sensor senses the lowest tem- 
perature in the fourth temperature range. 



an auxiliary heater; and 

an auxiliary control unit for controlling the oper- 
ation of said auxiliary heater. 30 



8. The air conditioner according to claim 7, wherein 
when said heat transfer medium passes through 
said absorption chiller, said auxiliary control unit 
stops said auxiliary heater to heat said heat transfer 35 
medium if said temperature sensor senses the high- 
est temperature in a third temperature range that is 
lower than the highest temperature in said first tem- 
perature range, and said auxiliary control unit starts 
said auxiliary heater to heat said heat transfer me- 40 
dium if said temperature sensor senses the lowest 
temperature in the third temperature range, and 

wherein when said heat transfer medium 
passes through said by-pass line, said auxiliary 
control unit stops said auxiliary heater to heat said 45 
heat transfer medium if said temperature sensor 
senses the highest temperature in a fourth temper- 
ature range that is lower than the highest tempera- 
ture in said second temperature range, and said 
auxiliary control unit starts said auxiliary heater to so 
heat said heat transfer medium if said temperature 
sensor senses the lowest temperature in the fourth 
temperature range. 



9. The air conditioner according to claim 4, wherein 55 
said heat transfer medium temperature adjusting 
means includes an auxiliary heater. 
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